Abstract-We introduce the Radial Basis Function network for electronic dispersion compensation in optical communication systems with OOK and a direct detection receiver. The RBF method introduces a non-linear equalization technique suitable for optical communication system. A bit error rate performance comparison shows that the RBF equalizer out performs the conventional linear feed-forward equalizer. Finally, the feasibility of the RBF method is validated by experiment results.
INTRODUCTION
Compensation methods for inter-symbol interference (ISI) caused by chromatic dispersion (CD) and polarization-mode dispersion (PMD) together with optical amplification have significantly improved performance of high capacity transmission systems. The demand for reducing cost per gigabytes is one of the main reasons for using electronic equalizers [1, 2] , which are very cost effective.
It is well known that the application of linear filters in optical communication system for channel equalization is sub optimum, especially due to the square-law operation of the photodiode in direct detection systems. Substantial performances improvements may be achieved by using nonlinear methods.
Here we introduce a nonlinear filter based on the Radial Basis Function (RBF) network technique and compare the performance of such a filter to conventional ones. The RBF network is structurally equivalent to an optimal Bayesian equalizer [3] , [4] The equalization process can be viewed as a classification problem in which the equalizer's task is to partition the input space r(k) <-Rm into two distinct regions, given that the transmitted symbols are binary. The boundary points that separate these two regions are referred to as the decision boundary. The partitioning which results in the minimal probability of misclassification is known as the Bayesian solution. As explained above, in order to minimize the probability of misclassification, given that the received vector is r(k), the estimated symbol should be chosen by 
According to the physical link parameters the ISI spans three symbols.
10-2 (4) where d is the channel delay and fb (r(k)) compares the a posteriori probability of the binary transmitted symbols.
Assuming that the conditional PDF is Gaussian the Bayesian decision function becomes r41:
It is obvious by comparing (2) and (3) to (5) W
and 2, the RBF is also compared with the Maximum Likelihood Sequence Estimation (MLSE), which is known to be the optimal sequence estimation equalizer. Fig. 2 and 3 represent BER curves for an optically amplified system. Fig.  3 presents the performance difference between the noncentral chi-square and Gaussian function as the RBF nonlinear functions. In addition, Fig. 3 compare the performance of the RBF equalizer for m=3 and m=5 observation inputs.
V. EXPERIMENT SETUP AND RESULTS
In order to examine the proposed RBF methods, transmitreceive experiment with fiber length of 80km was carried out. The experimental set up is shown in Fig. 8 10-: 
